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VROXWLRQV 7KH DELOLW\ WR EXLOG GHFLVLRQ VXSSRUW V\VWHPV '66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,Q WKH FXUUHQW HFRQRPLF SROLWLFDO DQG VRFLDO FRQWH[W XQGHUPLQHG E\ ULVN DQG XQFHUWDLQW\ SHUIRUPDQFH
EDVHG SXEOLF IXQGV DOORFDWLRQ KDV EHFRPH D WRSLF RI LQFUHDVLQJ LQWHUHVW 7KXV SKUDVHV VXFK DV HFRQRPLF
HIILFLHQF\ VRFLDO UHVSRQVLELOLW\ DQG ³IOH[LELOLW\ LQ WKH DOORFDWLRQ RI SXEOLF IXQGV KDYH SHUYDGHG WKH
SODQQLQJ H[HFXWLRQ DQG PRQLWRULQJ RI SXEOLF H[SHQGLWXUHV 7KH SUREOHP RI RSWLPL]LQJ H[SHQGLWXUH LQ WKH
SXEOLFVHFWRUZDVILUVWGLVFXVVHGDWWKHEHJLQQLQJRIWKHSUHYLRXVFHQWXU\HVSHFLDOO\LQWKH86$ZKHUHWKH\
GHYHORSHGDQGLPSOHPHQWHGYDULRXVPRGHOVRISHUIRUPDQFHEDVHGSXEOLFIXQGVDOORFDWLRQ±NQRZQXQGHUWKH
JHQHULF QDPH RI 3%*LYHQ WKH FRPSOH[LW\ RI WKH RSHUDWLRQDO FRQWH[W SXEOLF IXQGV DOORFDWLRQ FDQ QHYHU EH
SHUIHFWO\RSWLPL]HG,WLVQRWDWDQJLEOHWDUJHWEXWUDWKHURQHWKDWFDQRQO\EHFRQVWDQWO\DLPHGDW6WDUWLQJZLWK
WKHVWKHQHHGIRU3%FULWHULDKDVLPSRVHGDUHIRUPRISXEOLFILQDQFHVLQPRVW(8FRXQWULHVDUHIRUPWKDW




Available online at www.sciencedirect.com
© 2013 The Authors. Published by Elsevier B.V.
Selection and peer-review under responsibility of the organizers of the 2013 International Conference on Information 
Technology and Quantitative Management
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
427 Luminita Zamfi rescu and Constantin-Bala Zamfi rescu /  Procedia Computer Science  17 ( 2013 )  426 – 433 
DQGDFFRXQWDELOLW\7KLVLVKRZDVHULHVRIILQDQFLDOSROLF\LPSOHPHQWDWLRQPRGHOVRISHUIRUPDQFHEDVHGSXEOLF
IXQGVDOORFDWLRQSXEOLVKHGXQGHUWKHSDWURQDJHRILQWHUQDWLRQDOILQDQFLDOLQVWLWXWLRQVVXFKDV2(&'>@DQG
,0) >@ KDYH HPHUJHG 7KHUH DUH DOVR VHYHUDO VXPPDUL]LQJ SDSHUV LQFOXGLQJ FDVH VWXGLHV DQG FRPSDUDWLYH
DQDO\VHV>@
&RQVHTXHQWO\%3 LV D YHU\ FRPSOH[SURFHVVZKHUH WKHXVHRI'66V IRU SURFHVVLQJTXDQWLWDWLYHGDWD DQG
GHYHORSLQJ DQDO\WLFDO VROXWLRQV LV SUDFWLFDOO\ SHUYDVLYH 7KH SDSHU FRQVLGHUV RQO\ D YHU\ VPDOO SDUW RI WKLV
SURFHVV QDPHO\ WKH ILQDO DOORFDWLRQ RI SXEOLF IXQGV IRU WKH RQJRLQJ SURJUDPPHV ,Q WKH QH[W VHFWLRQ WKH
DQDO\WLFPRGHO IRU WKLVSUREOHP LV WKRURXJKO\SUHVHQWHG7KHXVHRIDVSUHDGVKHHWVROXWLRQ WR LPSOHPHQW WKLV
PRGHO IRU D UHDO FDVH VWXG\ LV SUHVHQWHG LQ VHFWLRQ   7KH VROXWLRQ LPSOHPHQWV WKH JRDO SURJUDPPLQJ











FLUFXPVWDQFHV ZKHUH WKHUH DUH PXOWLSOH REMHFWLYHV XVXDOO\ FRQIOLFWLQJ RQHV DQG WKH RSWLPL]DWLRQ RI DQ










 ,Q WKLV FRQWH[W DSHULRG UHIHUV WR WKHSHULRG LQZKLFK WKHSHUIRUPDQFH LQGLFDWRUV RI HDFKSURJUDPPHDUH
DVVHVVHGDQGFRQVHTXHQWO\WKHDYDLODEOHIXQGVDUHUHDOORFDWHG,WVJUDQXODULW\PD\YDU\JUHDWO\IURPTXDUWHUO\
DVVHVVPHQWV WR EL RU WULDQQXDO HYDOXDWLRQV GHSHQGLQJ RQ SURJUDPPHµV SDUWLFXODULWLHV DQG DGPLQLVWUDWLYH
FDSDFLW\RIWKHXQLWZKRPDQDJHVWKHSURMHFW7KHRUHWLFDOO\IRUDQRSWLPDOUHDOORFDWLRQWKHIUHTXHQF\GHSHQGV
RQWKHXQFHUWDLQWLHVDQGULVNVDVVRFLDWHGZLWKDSURJUDPPH
7KH DPRXQW DOORFDWHG WR D SURJUDPPH LQ D SHULRG XVXDOO\ YDULHV EHWZHHQ VRPH OLPLWV WKH PLQLPXP
WKUHVKROG UHSUHVHQWV WKH ORZHVW DPRXQW RI IXQGV WKDW LV QHHGHG WR SUHVHUYH WKH SULRU LQYHVWPHQW ZKLOH WKH
PD[LPXP WKUHVKROG LV WKH JUHDWHVW DPRXQW WKDW WDFNLQJ LQWR DFFRXQW WKH UHVRXUFHV FRQVWUDLQWV LH KXPDQ
WHFKQRORJLFDOHWFPD\EHDFWLYDWHGLQWKHSURMHFWLPSOHPHQWDWLRQ3URJUDPPH¶VEHQHILWVTXDQWLI\WKHUHVXOWV
IURPDFRVWEHQHILWVDQDO\VLV>@DQGHVVHQWLDOO\LQYROYHWKHFRUUHVSRQGLQJQHWSUHVHQWILQDQFLDOYDOXH139RI
WKHSURJUDPPH3URJUDPPH¶VULVNVPHDVXUH WKHGHJUHHRI ULVNDVVRFLDWHGZLWKDSURJUDPPHDQGPD\EH WKH
UHVXOWRIDJURXSGHFLVLRQSURFHVVDVH[HPSOLILHG LQ >@7KHTXDOLWDWLYHYDOXHRIDSURJUDPPHFRPSXWHV WKH
H[WHQWWRZKLFKGXULQJWKHFRXUVHRILWVLPSOHPHQWDWLRQWKHSHUIRUPDQFHLQGLFDWRUVDUHDFFRPSOLVKHG([SHUWV¶
DVVHVVPHQW UHIHUV WR WKH RULJLQDO VFRUH DVVRFLDWHG ZLWK HDFK SURJUDPPH IROORZLQJ D PXOWLFULWHULD DQDO\VLV




SURJUDPPH¶V FRPSOLDQFH ZLWK LWV SHUIRUPDQFH LQGLFDWRUV WKH ODWWHU EHLQJ DFKLHYHG LQ WKH SURJUDPPH









[LM WKHDPRXQWDOORFDWHWRSURJUDPPHLLQSHULRGMZKHUHL 1DQGM 7
GLM ELQDU\YDULDEOHLQGLFDWHVWKDWWKHSURJUDPPHLLVIXQGHGLQSHULRGMDQGLILVQRWIXQGHG
ZKHUHL 1DQGM 7
SPLQLM PLQLPXPWKUHVKROGRIIXQGVDOORFDWLRQIRUSURJUDPPHLLQSHULRGMZKHUHL 1DQGM 7
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x WKHIXQGVDOORFDWHGWRDOOSURJUDPPHVIXQGHGRYHUDSHULRGWREHHTXDOWRWKHDYDLODEOHDPRXQW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7KH LQLWLDO DOORFDWLRQV EHFRPH XQLQWHUHVWLQJ IRU WKLV H[DPSOH EHFDXVH WKH\PXVW EH LGHQWLILHGZLWKLQ WKH
SURSRVHG PRGHO 2I LQWHUHVW DUH WKH DYDLODEOH IXQGV IRU HDFK SHULRG IL DQG WKRVH UHTXLUHG WR UXQ HDFK
SURJUDPPHWL±UHSUHVHQWHGLQEROGLQ7DEOH7RWKHVHGDWDLQ7DEOHDUHDGGHGWKHUHTXLUHGLQIRUPDWLRQDV
UHJDUGV WKH SURJUDPPH¶V EHQHILW EL  REWDLQDEOH IURP D FRVWEHQHILWV DQDO\VLV SURJUDPPH¶V ULVNV UL 
REWDLQDEOHE\RQHRIQXPHURXVDYDLODEOHPHWKRGVVXFKDVWKRVHH[HPSOLILHGLQ>@TXDOLW\RISURJUDPPHVTL
 REWDLQDEOH WKURXJK SHULRGLF DVVHVVPHQW RI LWV SHUIRUPDQFH LQGLFDWRUV DQG H[SHUWV¶ SUHIHUHQFH IRU D
SURJUDPPHSLREWDLQDEOHWKURXJKDPXOWLFULWHULDDQDO\VLV>@
 1RWH WKDW WKHVH GDWD LQGLFDWHG LQ 7DEOH  ZLWK LWDOLF IRQWV DUH RQO\ IRU LOOXVWUDWLYH SXUSRVH WKHPHWKRG
HPSOR\HGIRUWKHLUFRPSXWLQJEHLQJRXWVLGHWKHVFRSHRIWKLVSDSHU
 2QFH WKHVH GDWD DUH LGHQWLILHG LW UHPDLQV WR VHW WKH PLQLPXP SPLQLM DQG PD[LPXP SPD[LM DOORFDWLRQ
WKUHVKROGVIRUHDFKSURJUDPPHRYHUDFHUWDLQSHULRG)RUVLPSOLFLW\ZHFRQVLGHUWKDWWKHWRWDOIXQGVDYDLODEOH
IRU D SURJUDPPH WL FDQ EH XQLIRUPO\ GLVWULEXWHG RYHU WKH SODQQLQJ KRUL]RQ 7KXV WKH DPRXQW RULJLQDOO\









\HDU 7KH VLPXODWLRQ UHVXOWV REWDLQHG IURP WKLV LWHUDWLYH RSWLPL]DWLRQ SURFHVV RI RSWLPL]LQJ RQH REMHFWLYH
DJDLQVW WKH RWKHUV WKUHH DUH WKH IROORZLQJ PD[LPXP EHQHILWV %    PD[LPXP TXDOLW\ 4   
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KHUH ZH VWUHVV WKH SUHVFULSWLYH QDWXUH RI DQDO\]LQJ WKH TXDOLWDWLYH DVVHVVPHQW RI HDFK SURJUDPPH DQG
UHFRPPHQGDFWLRQDVUHJDUGVWKHFKDQJHVLQWKHDPRXQWRIDOORFDWHGIXQGV1RWHWKDWWKLVPRGHOGULYHQ'66LV
XVHG WR VXSSRUW IDFWEDVHG GHFLVLRQV DV ORQJ WKH TXDOLW\ IDFWRU 4 DV UHVXOWHG IURP WKH DFFRPSOLVKPHQW RI
SURJUDPPH¶VSHUIRUPDQFHLQGLFDWRUVLVSOD\LQJDVLJQLILFDQWUROH
&RQVHTXHQWO\IURPWKHPDQ\SRVVLEOHXVDJHVFHQDULRVRIWKLVPRGHOWKHLQWHUHVWIRUWKHWRSLFDGGUHVVHGE\
WKHSDSHUDUH WKH VFHQDULRVXVHG WRDVVHVV WKH LPSDFWRI WKH IXOILOOPHQWRISHUIRUPDQFH LQGLFDWRUV DVVRFLDWHG
ZLWK HDFK SURJUDPPH RYHU WKH VXEVHTXHQW IXQGV DOORFDWLRQV IRU DOO WKH RWKHUV )RU VLPSOLFLW\ UHDVRQV WKH
IROORZLQJUHVXOWVZHUHREWDLQHGEDVHGRQWKHIROORZLQJSUHPLVHV






x WKH UHYLHZ SHULRG IRU WKH SHUIRUPDQFH LQGLFDWRUV LV UHDOL]HG DQQXDOO\ LQ SUDFWLFH LW YDULHV IURP RQH
SURJUDPPHWRDQRWKHUEXWIRUWKHSURSRVHGPRGHOLWVLPSO\PHDQVDVXFFHVVLYHUXQ











,Q )LJ  ZH PD\ REVHUYH WKDW IRU WKH SURJUDPPHV ZLWK VXSHULRU TXDOLWDWLYH DVVHVVPHQW WKH DOORFDWHG
DPRXQWVDUHLQFUHDVLQJDVWKHREMHFWLYH¶VZHLJKWLVDPSOLILHGLHSURJUDPVHYDOXDWHGZLWKT ZKLOHIRU













IRU WKH HQWLUH SODQQLQJ KRUL]RQ7KHUHIRUH LW VKRXOGEH XVHGZLWK FDXWLRQ EHFDXVHQRW DOO WKHJRYHUQPHQWDO
DJHQFLHVKDYHVXIILFLHQWDXWRQRP\DQGIOH[LELOLW\WRPDQDJHWKHVHIOXFWXDWLRQV&RQVHTXHQWO\WKHDPSOLWXGHRI
TPXVW EH OLQNHG WR WKH FDSDFLW\RI HDFK IXQGLQJ DJHQF\ WR DGDSW WR WKHVH FKDQJHV DQG LWV LQFUHDVHPXVW EH
DFKLHYHGJUDGXDOO\ZLWKWKHDVVLPLODWLRQRI3%SULQFLSOHV
&RQFOXVLRQV
,Q WKLV SDSHU ZH GHYHORS D PDWKHPDWLFDO PRGHO WKDW DOORZV D GHHSHU XQGHUVWDQGLQJ RI WKH FRPSOH[
PHFKDQLVPV DQG FULWHULD IRU DVVHVVLQJ WKH RQJRLQJ SURJUDPPHV ZLWKLQ WKH EXGJHWLQJ V\VWHP 7KH SDSHU




IRU D VSHFLILF SURJUDPPH 7KH VLPXODWLRQ UHVXOWV VKRZ WKDW WKLVPRGHOGULYHQ'66PD\ EH D XVHIXO WRRO WR
VXSSRUWIDFWEDVHGGHFLVLRQVIRUWKHSXEOLFIXQGVDOORFDWLRQ
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